Background: There are significant changes in breast shape and contour during the 1 st post-operative year after any breast reduction technique. Our work was dedicated to study the post-operative changes and aesthetic outcome in the superior and medial pedicle vertical scar reduction mammoplasty techniques.
INTRODUCTION
Breast reduction is one of the most frequent performed plastic surgery operations. Various areolar pedicles had been described, including the superior pedicle, horizontal bipedicle, lateral pedicle, vertical bipedicle, inferior pedicle and medial pedicle. Reliability of dermoglandular pedicle vascularity varies with different techniques which affects the final outcome [1] .
In the early 1990s, Lejour [2] introduced her technique of vertical mammoplasty. Her approach 227 included adjustable skin markings, initial liposuction for volume reduction, and extensive lower lateral breast skin undermining.
Hall Findley in 1999 [3] described her technique using superomedial pedicle with removal of a Cshaped skin and gland from the breast, the pedicle is rotated into position and the medial and lateral breast pillars are closed ending up in a vertical scar.
There are significant changes in breast shape and contour during the 1 st post-operative year after any breast reduction technique. Evaluation of these changes including upper pole fullness, breast projection, and bottoming-out, is made difficult by the absence of a practical definition of these entities and lack of a standardized system for measuring breast shape and assessing surgical results [4] .
No detailed study had yet been performed to objectively compare the post-operative morphological changes that occur after superior pedicle and medial pedicle vertical scar mammoplasty techniques. In this work we used surface measurements for evaluation of both techniques.
Our work was dedicated to compare the superior versus medial pedicle vertical mammoplasty techniques regarding the aesthetic outcome point of view.
PATIENTS AND METHODS
This study was conducted in the Department of Plastic, Burn and Maxillofacial Surgery, Ain Shams University between (January 2015 and February 2018) on 20 female patients, their age ranged from (20-50 years). All of them suffered from bilateral large breasts. They were divided equally into two groups using simple randomization. Group I comprised 10 patients that were operated upon by superior pedicle (modified Lejour) technique where no liposuction nor skin undermining were done. Group II comprised 10 patients that were operated upon by medial pedicle (hall-findlay) technique.
A pre-operative sonomammography was done for each patient to rule out any breast pathology.
Patients with SN-N distance 35cm or less were included in the study while patients with concomitant systemic illness, previous breast surgery and BMI more than 35 were excluded from the study.
Aesthetic outcome evaluation:
Aesthetic outcome was evaluated by taking measurements clinically and photographic analysis.
Clinical measurements were done through different breast measurements as nipple position, nipple projection, upper pole slope (fullness), lower pole length, lower pole show, length of the scar, infra mammary fold level. All these measurements were assessed and compared pre-operatively then after 1, 3 and 6 months post-operative except the length of the scar which was measured immediate post-operative and compared after 1, 3 and 6 months.
-Nipple position (SN-N distance) Fig. (1A) .
-Nipple projection (NP): During drawing the breast markings, with the arm abducted 90º a line is drawn from the apex of the axilla along the chest wall representing the Midaxillary Line (MAL). The perpendicular distance from this line to the nipple was measured pre-operatively and after 1, 3 and 6 months post-operatively Fig. (1B) .
-Upper pole slope (fullness): This is a new described measurement, while the patient is in the lateral position, 2 points were marked. The first point is 2cm and the second point is 5cm above the upper border of the areola. The vertical distance of these points to the midaxillary line were measured pre-operatively and re-evaluated after 1, 3 and 6 months Fig. (1C,D) .
-Lower pole show: This is a new measurement where a ruler placed tangent to the lower curve of the breast. The distance from the lower border of the areola to the ruler was measured. This was mainly for evaluation of the progressive glandular ptosis in each technique Fig. (1E) .
-Lower pole length: While patient lying on her back the breast was put under maximal stretch and the distance between the lower border of the areola to the IMF was measured pre-operatively then after 1, 3 and 6 months post-operative Fig. (1F).
-Infra mammary fold level: Using a tape a transverse line was drawn at the level of the IMF and the distance from the sternal notch to the point of intersection was measured pre-operative and after 1, 3 and 6 months Fig. (1G) .
-Length of the scar was measured immediate postoperative and compared after 1, 3 and 6 months. Photography analysis was done through evaluation of pre and 6 months post-operative photographs taken in front, oblique and lateral view by 5 observer not sharing in the study. They were (2 plastic surgeon, 2 residents and 1 nurse). The points of evaluation were nipple position, areola size, scars, projection, shape of the breast, size (adequacy of reduction). The five observer used a Likert scale for assessment 1=very poor, 2=poor, 3=mediocre, 4=satisfactory, 5=good, 6=very good, 7=excellent).
Complications:
All complication occurred were recorded and compared between groups I and group II.
Statistical analysis:
Data were analyzed using Statistical Program for Social Science (SPSS) Version 20.0. Quantitative data were expressed as mean ± Standard Deviation (SD). Qualitative data were expressed as frequency and percentage. The tests used were t-test, Least Significant Difference (LSD), and p-value test when p-value was <0.05 it considered significant.
RESULTS
The mean age of the patients in group I was (38.11±10.35) the mean BMI was (30.17±3.63) and the mean resection weight was 1050g (range: 800-1300g) while in group II the mean age of the patients was (39.25±9.45), the mean BMI was (29.11±3.95) and the mean resection weight was 900g (range: 600-1200g).
Aesthetic outcome evaluation: Clinical measurements:
There is no significant difference between group I and group II regarding the pre-operative measurements and intra-operative scar length (p-value >0.05) as shown in (Table 1) .
One month after surgery all the measurements including SN-N distance, nipple projection, slope at 2cm, slope at 5cm, IMF level, lower pole distance and scar length decreased except for the lower pole show which increased in both groups and there was no significant difference between both groups (p-value >0.05) ( Table 2) . At 3 months post-operatively the SN-N distance increased in group I, while it decreased in group II with statistically significant difference between both groups (p<0.001) ( Table 3 ).
The nipple projection and slope at 2cm and 5cm from upper border of the areola which represents the upper pole fullness decreased in both groups, with significant difference between both (p=0.042, p=0.044, p=0.043) respectively ( Table 3 ).
The IMF level did not change in group I, while it decreased in group II with no significant difference between both groups (p=0.097) ( Table 3 ).
The lower pole show decreased in group I, while it increased in group II with significant difference between groups (p<0.001) ( Table 3 ).
Lower pole distance increased in both groups with a significant difference between them (p= 0.005) ( Table 3) .
Scar length decreased in both groups with a significant difference between them (p=0.004) ( Table 3) .
At 6 months post-operatively, the SN-N distance in group I increased, while it decreased in group II with statistically significant difference between both groups (p<0.001) ( Table 4 ).
The nipple projection and slope at 2cm and 5cm from upper border of the areola which represents the upper pole fullness decreased in both groups with significant difference between both (p=0.049, p=0.037, p=0.033) ( Table 4 ).
The IMF level didn't change in group I and group II with no significant difference between both groups (p=0.223) ( Table 4 ).
The lower pole show decreased in group I while increased in group II with significant difference between groups (p<0.001) ( Table 4 ).
Lower pole distance increased in both groups with a significant difference between them (p= 0.002) ( Table 4 ).
Scar length in group I decreased in both groups with a significant difference between them (p= 0.004) ( Table 4 ).
Photographic analysis:
It was done by five evaluators assessing the overall shape, nipple position, areola size, scars, projection and adequacy of reduction on 20 patients comparing the preoperative photos with 6 months post-operative photos.
Although the average scores were slightly higher for group II, they were not statistically higher than group I (p>0.005) ( Table 5) .
Complications:
Complications in group I includes superficial wound dehiscence in two breasts, infection and glandular necrosis in one breast compared to two breasts with superficial wound dehiscence and one breast with partial loss of NAC in group II. No hematoma or seroma found in this study in both groups. 
DISCUSSION
Breast reduction is a very common procedure done to relief both physical and emotional problems in women with large breasts [5] . Apart from improving symptoms, the goal of surgery should attain aesthetically pleasing breasts with minimal scarring and preservation of NAC sensation [6] .
The absence of definitions and measurements makes evaluation of the aesthetic results after breast surgery almost entirely subjective. Recently published clinical studies provided expert opinions [7] , algorithms [8], patient questionnaires, complication rates [9] and operating times [10] . They do not directly measure the quality of the aesthetic result, which is essential in any discussion of cosmetic breast surgery. Indeed, measurements are the missing link in the validating cosmetic breast surgery or comparing operations.
Some authors used measurements such as SN-N distance to judge the changes that occur in NAC position and the N-IMF distance for bottoming out evaluation [11] [12] [13] . Others used 3D imaging and computer software for evaluation of breast volume changes, redistribution of breast tissue from upper to lower pole and breast projection [6, 14] .
To the best of our knowledge, no detailed study had yet been performed to objectively compare the post-operative morphological changes that occur after superior pedicle and medial pedicle vertical scar mammoplasty techniques over 6 months duration. In this work we used seven measurements for evaluating and comparing both techniques.
This study showed that there is an increase in SN-N distance 6 months after surgery in the superior pedicle technique with the marked change in the first 3 months after surgery, which corresponds to a study done by Keck et al., [15] on 42 patients that showed increase in SN-N distance by 17% after 1 year follow-up and similarly the significant change occurred in the first 3 months after surgery. While Eder et al., [13] reported that the increase in SN-N distance was significant between 3 and 6 months after surgery on a series of 22 patients.
We attributed this descent in the first 3 months after surgery to the dissection of a tunnel behind the pedicle up to the second rib, this step created dead space which allowed upward movement of the pedicle and exaggeration of upper pole fullness. The pedicle is supported in this position by suturing the medial and lateral pillars decreasing the base with further coning of the breast. This coning effect also causes the lax skin of the superior aspect of the breast to be distributed in a circum horizontal direction directly after surgery. After a period of 3 months these pillars weakens allowing the whole breast to descend by its weight and gravity.
On the contrary our study showed that the SN-N distance using the medial pedicle technique decreased with a significant value against superior pedicle group at 6 months which corresponds to a study done by Small et al., [14] on 15 women underwent short scar medial pedicle reduction mammoplasty, they reported same results over 400-500 days follow-up period attributing their results to the reduction in total breast volume from the early to late post-operative period proved by 3D volumetric analysis. We attribute our results to the fact that the full thickness dermoglandular pedicle allowed more tissues to descend from the upper pole to the lower pole of the breast below the NAC upon relaxation of the pillars with slightly upward movement of the NAC.
Ahmed and Lista [16] using both superior and medial pedicle vertical scar technique demonstrated non-significant increase of mid clavicle to nipple distance after 4 years follow-up period on 49 consecutive patients attributing their results only to the relaxation of the skin in the upper pole of the breast.
Objective assessment of upper pole fullness in the literature is lacking. Swanson in 2012 [4] was the first to evaluate the upper pole fullness using standardized photographs and computer imaging software. He used this method to compare preoperative and 3 months post-operative photographs of medial pedicle vertical scar reduction mammoplasty technique and inverted T inferior pedicle technique. He concluded that the medial pedicle vertical scar technique significantly preserves the upper pole fullness while the inverted T inferior pedicle technique did not.
In our study we created a new and easy method for assessment of upper pole fullness when comparing two breast reduction techniques and we concluded that the superior pedicle technique better preserved the upper pole fullness than the medial pedicle technique over 6 months duration which may be attributed to the thickness of the pedicle. As the thickness of the superior pedicle in our study was about 3cm and all of the breast parenchyma and fat behind the pedicle was removed rendering less tissue migration from the upper to the lower pole, so preserving more tissues in the upper pole. On the contrary, more breast tissues was left behind the medial pedicle which descend more by its weight decreasing the upper pole fullness.
In our study assessment of breast projection revealed insignificant decrease over a period of 6 months in superior pedicle technique. We attributed this result to the settlement of the breast on the chest wall by time with relaxation of the pillars which is the main step in exaggerating the projection in vertical scar reduction mammoplasty. This finding is in contradiction to a study done by Eder et al., [13] on 22 patients underwent superior pedicle vertical scar technique according to Lejour demonstrated that the breast projection increased from the early post-operative period up to 12 months follow-up with valuable change between 3-6 months using 3D surface imaging attributing their results to the redistribution of breast tissue from upper to lower pole.
Using the medial pedicle vertical scar technique our results proved decreased breast projection over 6 months duration with only valuable change between 1-3 months which is in line with a study done by Small et al., [14] using 3D scan demonstrated decrease in breast projection by an average of 6.23mm between the early (60-120 days) and late (400-500 days) in post-operative period. They stated that their results were attributed to the redistribution of breast tissue from the upper and central portion of the breast to the lower pole supported by 3D long term volumetric evaluation of superior and inferior poles of the breast. In addition their study showed post-operative bottoming out with 7% redistribution of breast tissue to the inferior pole of the breast.
Our work demonstrated that the superior pedicle technique better preserved the post-operative projection than the medial pedicle technique, which may be attributed to the plication of the pedicle at a high position to the pectoralis fascia. This result is supported by a study done by Hall Findlay, [17] that demonstrated improvement of the breast projection in 77 patients after undermining the upper pole of the breast up to the second rib and plication of the pedicle at this level.
The IMF has considerable impact on the appearance of the breast. From the onset of breast development, the IMF anchors the inferior pole of the breast to the chest wall, and with age, the breast becomes ptotic relative to this point. The concept of surgical changes of the IMF has therefore been documented in augmentation mammoplasty, reconstruction mammoplasty and reduction mammoplasty [14].
Our study showed that the IMF level decreased by an average of 2cm (becomes higher) in both techniques with no statistically significant difference which is explained by the excision of tissues from the lower pole above the original IMF with redrapping of the skin and creation of the new IMF. Comparable results is shown in a study done by Eder et al., [13] demonstrating drop in the IMF level by an average of 1.8cm after 12 months follow-up on 22 patients using the vertical scar reduction mammoplasty technique. Similar results obtained by Small et al., [14] using the short scar medial pedicle technique. They stated that the lateral border of the IMF significantly dropped by 6.27mm.
Bottoming out is an important factor to consider in all types of reduction mammoplasty procedures. However, few studies up to this date have objectively assessed this phenomenon. As mentioned before our study used the lower pole show and the lower pole distance for assessment of bottoming out, we concluded that bottoming out is more likely to occur in medial pedicle vertical scar technique owing to the significant increase in lower pole show and lower pole distance which is not the case in the superior pedicle vertical scar technique that showed decrease in lower pole show and minimally increase in lower pole distance over 6 months follow-up period.
We believe that redistribution of breast tissue from the upper to the lower pole occurs in all breast reduction procedures with varying degrees according to the weight of the tissues in the upper pole. In our study, the superior dermoglandular pedicle being thinner allowed easy NAC transposition without kinking while the medial pedicle is a full thickness dermoglandular pedicle transposed to the upper pole rendering more tissues pressing on the pillars that migrate to the lower pole below the level of the NAC.
These results corresponded to a study done by Small et al., [14] that objectively investigated the redistribution of breast tissues in short scar medial pedicle technique and concluded 6.5% redistribu-tion from upper to the lower pole between the early (60-120 days) and late (400-500 days) in the postoperative period. While Eder et al., [13] using the superior pedicle vertical scar reduction mammoplasty showed 21% redistribution of tissues from the upper pole to the lower pole with significant increase in N-IMF distance between 1 and 6 months post-operatively.
On the contrary Ahmed and Lista, [16] demonstrated that bottoming out does not occur in either superior or medial pedicle vertical scar reduction mammoplasty techniques owing to the decrease in the N-IMF distance after four years follow-up compared to post-operative day five in a series of 49 patients. They attributed these results to the gathering of parenchymal pillars by 4 point gathering box stitches which may give more support to the pillars. Moreover contraction of the vertical scar may have a role in shortening the N-IMF distance. Furthermore this study is limited by the time chosen for follow-up. Based on our finding we believe that their report may be distorted secondary to the post-operative edema of day five which may artificially increase the distance therefore resolution of edema and subsequent bottoming out may have been missed.
Our study revealed a decrease in scar length in both techniques being more significant in the superior pedicle technique. We related this decrease to the scar contraction that occurs more in the superior pedicle technique with concomitant increase in lower pole distance. On the other hand the lower pole distance in the medial pedicle technique increased which overweighs the scar contraction. On the contrary Keck et al., [15] demonstrated an average increase in scar length after vertical scar technique by 22% after 1 year followup. They did not specify in their article a possible explanation for this as well as did not specify the pedicle used. We attributed this difference in results to the difference in technique such as inadequate resection of breast tissue in the lower pole. The lower pole show in superior pedicle technique showed marked decrease which was unpleasant aesthetically. We attributed that to the fact that the main resection was in the lower pole which is responsible for support.
As regard the photographic analysis of the breast by five evaluators, we noticed that the overall shape and position of the NAC on the breast mound is being better in the medial pedicle technique than superior pedicle technique although statistically insignificant. We attributed this difference to type II statistical error. It appears to us that the ratio between the upper pole of the breast (the point of breast take off from the chest) to the nipple and the visual lower pole (lower pole show) which can be noticed from the lateral and anterior views respectively is 3:1 in group I and 2:1 in group II.
Although this study didn't perform these measurements clinically further studies can be done to evaluate and find the best ratio for an aesthetically pleasing breast.
A trial identifying specific parameters which contribute to the attractiveness of a breast done by Mallucci and Branford [18] on 100 breast images chosen by the print media demonstrated that the ratio between the upper pole to lower pole (N-IMF distance) should be 45%:55% respectively and any deviation from this ratio is considered unattractive breast. This observational study used the print media rather than clinical photographs where the models can make slight alteration in their posture to make their breasts more attractive.
Furthermore we believe that comparison should be made between the upper pole of the breast and the lower pole show as the posterior part of the N-IMF distance may be hidden behind the breast lower pole with very little show which is considered less attractive.
Complications after vertical scar techniques represent a spectrum of severity from issues requiring conservative management to conditions requiring hospitalization and surgery [19] .
Both the superior and medial pedicle techniques in our study share in common the absence of hematoma and seroma. The use of suction drains, less undermining and no liposuction may be responsible for the low rate of seroma and hematoma in our study. Wound complications in the vertical scar in both techniques may be attributed to the use of suture material that led to foreign body reactions which was managed conservatively, and healing occurred by secondary intention, complete healing took about two to three weeks with no need for revision.
Glandular necrosis and infection occurred in one breast in the superior pedicle group noticing yellowish brown discharge coming out from the lower third of the vertical scar followed by disruption of sutures in this area. This complication was managed by broad spectrum antibiotics and daily dressing for 1 week followed by minimal debridement and 2ry sutures.
Partial areola loss occurred in one case in group II groups mostly due to kink of the pedicle resulting in congestion which was managed conservatively and complete healing occurred after 3 weeks of daily dressing.
Several factors make it difficult to compare between studies as regard the complications. These factors include the post-operative care, the steep learning curve of vertical scar techniques, the difference in breast volumes and the weight of excised breast tissue as small breasts have lower rate of complications.
Finally, we concluded that both techniques are aesthetically reliable with bottoming out more in Findlay technique after a follow-up of 6 months duration. However, lower pole show is less in Lejour technique which may be questionable to patient from aesthetic point of view. So, we recommend using the lower norms in picking up NAC complex level in Findlay technique to compensate for bottoming out and ensuring the proper position of NAC in relation to breast mound, also maintain good thickness of pillars in superior technique to minimize the presence of unpleasant small lower pole.
We also introduced two new measurements (upper pole fullness, lower pole show) that can be used for comparison between different techniques used in breast reduction surgery.
